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Effects of differences in the type on muscle contraction to the geometry of the  
triceps surae muscle during force generating. 
 
  佐久間淳、黒川貞生１） 




The previous studies revealed that the length of tendon tissue (tendon and aponeurosis) differ between 
isometric contraction and eccentric contraction. The tendon tissues connect to fascicle of muscle, so it was 
thought that the length of fascicle was influenced by the type of contraction. Therefore, it was assumed that 
the muscle geometry (the length of fascicle and the angle of pennation) differ between the type of contraction. 
The purpose of this study was to investigate that the effects of differences in the types on muscle contraction 
to the geometry of the triceps surae muscle (medial gastrocnemius and soleus) during force generating. The 
ten male subjects participated in this study, and they performed maximal isometric and maximal eccentric 
plantar flexion exercises on an isokinetic dynamometer at a pre-set velocity of angle at 25 deg / sec. The 
lengths of fascicle and angles of pennation in medial gastrocnemius and soleus muscles were measured by 
ultrasonography. It was found that no significant difference in the peak torque between isometric contraction 
and eccentric contraction. The lengths of fascicle and angles of pennation in medial gastrocnemius and soleus 
muscles did not found significant difference between isometric and concentric contractions. The present 
results indicated that the type of contraction was not influenced on the muscle geometry (the length of 
fascicle and the angle of pennation) during contraction.  
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伸張性収縮試行 4.5 ± 0.9 3.3 ± 0.7
等尺性収縮試行 4.8 ± 1.2 3.1 ± 0.5
筋束長（㎝）
腓腹筋内側頭 ヒラメ筋
伸張性収縮試行 24.4 ± 4.7 32.0 ± 4.9
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図 3 筋束長および羽状角の分析区間 
